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Dependence of Time to Death on Molecular
Size of Botulinum Toxin
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The mokcuir size o type A boadImn toxi lects de rnmom, im a time-to-
death ay. diuiti statmems of sCL& aiViy Aouid be based on q=IWa

Sassay.

The convviiai quanal tiraion for bat- The denimce of the fltation Mhaim of
Sulinum toxin is based on the raio ofmickled "W i k of the cimuktocy sysnu cc both the

to the nune injt at severin dilution m a physia! dimensiom and iinft ntue of pro-
period of 96 hr. A potentily simpler proccdure teinmolecules is well knoMLu lEscWp Of botubiaun
depnds on the tiric from €dualemp to death of toxin from bkd wsels i no CxCePo (6).
relativdy raW doses of the toxin. In this case,

the cst~natioii of potency is nade: by interpolation A = tom Iec3 *ffrom a prdeMermined time to death-dose response 9 = 1m, M lo,,,. .,
curve. This approach is attractive because a C=SM a,,. £,

determination may be made in less than 2 hr. 2 D fo

Such a method employing the intravenous route /
of injection into mice has been recommended 1
(1) and employed for estimating the potency of a . , ,
lower molecular weight 1128,000 (2)] toxin derived
from crystaline type A boulinum toxin (3), C ,jc3
which has a molecular weight of 900,000 (7). It is .

our purpose to record evidence that questions the Z A

use of time to death as a standard index of toxic " Epotency, 0,/, -
By repetition of the published method (1), .4C

data on survival times were obtained for both
forms of the toxin. In Fig. 1, the decadic log- - 2

arithms of the geometric means of the survival 0
times versus the dose on a logarithmic scale in
terms of LD. for mice are plotted for three 10-fold 14 2s

dilutions of each toxin by both the ir.traperitoneal
and intravenous routes of injection. The slopes, J . _ 3 0
intercepts, and standard errors of the plots cal- 4 310 4 10 x 10

culated by the analysis of variance are listed in Moui, LDO ; Dole

Table 1.
It is clearly demonstrated that, for a given dose, Fio. I Plots of lagarithm of average tine to death

the smaller molecule kills more rapidly than the against the dose oa a logarithmic scale busedl on quantal
larger molecule by both routes of injection, and assay of crystaine type A to.in and ofa low molecular

the intraperitoieal route kills more slowly than weight ioxin derived front it. ntraperitowial and intra-
venous routes of injection were studied, and each point

the intravenous route. These findings preclude a represents the ijection of 20 to 30 nice. Method of
rapid conversion of the large t., the small molecule least squares was used to fit the curves.
under physiological conditions, but they are con-
sistent with tho! hypothtsis that the time the tox . The slope and intercept of the time to death-
takes to escape from body fluids to reach specific dose response curve vary with the size of the toxin
receptor sites is influenced by molecular dimen- and the route of injection. The magnitude of these
s ons and the related property of diffusion rate. differences, however, was found to vary with
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deuived from the study of am e f thewe mtaies IMP isrie or *Cd a 69 swum caw

[Bw ' n Fa (1) sigs Oh mic as wd0 .. ~Te~ .Fh* ~33
adeauste fo an accuracy of *14,%- This is ~ Mor C A - aMa U. Fdk mWL a Ra - wni. i
questieuuble since in a previos study (5) it was imlo fr-a of Cwf boodinou ty A. 3. WvK

found that 420 nice uid be required to achieve CW. MU6l0-167.
estimates *Vdhn =05% error and 30 nice ?vd ''""3 tA M~
be required for estimiates within +W0% error at tobo 'wdih tW Wmx*W Ac.hys
95%~ confidence limits by the rI oneal Am C!10-.jg~ w .E~~ ~o&,
route.1 The fiod greater specific activity 4. DaiGirma 3L 3., D. &. noro, -md E Rothmin. 196 ch-o-

claimned for :21i type A toxin having a mnolecular 1100aphick frctmstOf e!an arysta1m s-mi of O#~S-

weigt of 128,000 (3) over that of crystalline toxin &Jm baAmq A. Diodwan 3imopIa)qsz Crmmm
2&73SG-756

rest ohsucsanintrpoatin. hbyp thecactvitnx. ofA.dea3th assaLy wasF. I . ai 3of hismatria9bythetim ofdeahoanaywasejaawn 19b. limt.!n of r aiitiapoia abi lmoam

reported to be 18.6 x I0 wFtz per mng (4). In our fo bouon oi U.S. Public HkaddhSeionrSympoiir

studies, by quantal assay, thc specific activity ot' 6. ma G. . . alR3.Kci.11.1-

this form of the toxin, based on 19 assays on 5 triodo and patclsi ofyp A botulittl iou.t in body
separate preparations of the mnaterial, was fluids of kwramcswlyje cted rabbits Proc. Soc. Exp. Dial.

10.5 x1(V i .6 x I~ w~. er ma Mei 1.24-239.
i10.5 s in potnc of a2ou X W L~ e epresning 7. Plutm F. W., C. Linmnnna, and ), G3. Shap. 1946. Molec-

an inraei oec faotthreefold. Th lar weight and hosnopmeity of cystatlinc boisiinus A toxin. 1
facts and caution demnand that authoritative state- J. Btl.~ Che .735-71M4


